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Abstract
I study spinning particles in Schwarschild-de Sitter (SdS) space-time where the cosmological constant
is replaced by an effective one inspired from [1,2]. Equations of motions are investigated. It is shown
that the equilibrium conditions are independant of the spin of the test particles and are satisfied only
when the cosmological constant Λ > 3m2 where m is a constant having the dimension of time−1.
It is well known that in the standard Schwarschild backgrounds the equilibrium of test par-
ticles is impossible, because only gravitational attraction is present there. However, recent
observations indicate that the universe is in an accelerated expansion and that the cosmological
constant is positive [3,4,5]. In the Schwarschild-de Sitter space-times, even the equilibrium of
uncharged particles is possible, due to the presence of the cosmological repulsion. The standard
Schwarschild-de sitter space-times with mass parameter M is determined by the line element
ds2 = −e2A(r)dt2 + e2B(r)dr2 + r2(d2 + sin2 d2) (1)










Using the orthonormal tetard of dierential
forms
e(t) = eAdt; e(r) = eBdr; e() = rd; e() = r sin d (2)
and the dual tetard of vectors
e(t) = e





, the Riemann curvature tensor can be derived using the standard method of the
dierential forms and the Cartan stucture equations [6]. The rst and second cartan structure
equations, the tetard components of the Riemann tensor R
(a)(b)
(c)(d) and the coordinate components
of the Riemann tensor Rγ are given by
0 = de(a) + !
(a)











(c) ^ !(d) (6)











(b) are the connection forms, Ω
(a)
(b) are the curvature forms, d is the exterior derivative
and ^ the exterior product and j(c)(d)j means that the sum over (c) and (d) is restricted to

































The equations of motion could be then easily studied using the Papapetrou equations of











where γ is the completely antisymetric Levi-Civita tensor, m being the particle mass, D
d
is
the 4-velocity, is the covariant derivative along u, S is the covariant spin vector introduced by




S and Su = 0. Following [1,9], the dynamics of the spin vector








 = 0. The equilibriums conditions are the easily derived after deriving the conditions
which guarantee that equations (10), (11) and the last condition are simultaneously satised for
the 4-vector u corresponding to a stationary particle in the Schwarschild-de Sitter space-times.
Following [9], the spinning test particles located in the static Schwarschild-de Sitter space-times
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; γuγ − Γ;γuuuγ − 2Γu;uγu
−Γu;uγu + ΓγΓkukuuγ = −utΓrtΓtrt (12)
where Γk denote the coecients of the ane connection of the Schwarschild-de Sitter space-
times. Equation (12) has only one non-zero component
D2ut
d 2
















because of the completely antisymetric Levi-Civita tensor, this component cannot enter the
equation of motion (10) and therefore, the equation (13) later is not influenced by the spin vec-




For the stationary particles, we obtain Γrtt(u











is the Compton wavelength (in units of h = c = 1)
which relates the macroscopic and the microscopic scales. It is a matter of fact that stationary
equilibrium of a spinning test particle in the Schwarschild-de Sitter space-times is independent
of the mass and spin of the test particle [9]. In our model, the presence of the m2 didn’t aect
this important result. However, one must have the supplementary condition  > 3m2 . Further
details and investigations of this model will be dealt in a subsequent paper.
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